The cold component of large transverse momentum dilepton production via semi-coherent twophoton interaction is calculated. The cold contribution is essential to the dilepton spectra in the soft region for different mass bins. The results are compared with the PHENIX experimental data at RHIC, and we find that the modification of semi-coherent two-photon processes is more evident with the rising dilepton mass bins.
decays in the soft region. One notes that the impact parameter b is smaller than the transverse dimension of the system R ⊥ , and that the dense hot medium can not be created in the heavy ion collisions if b > 2R ⊥ because the QGP is centrality dependent.
The equivalent photon spectrum corresponding to a point charge Ze, moving with a velocity v is given by
where the argument of the modified Bessel functions is ξ = ωR min /γv, and R min corresponds to the radius of the radiation system with the maximum energy of the photons. After the MacDonald approximation the above formulation can be written into a compact form as [34, 35] 
where R min ∼ 7f m and γ = 106 for Au-Au 200GeV/A collisions at RHIC. In this article we use the natural units, namely h = c = 1. The differential cross section of two-photon interaction for Au-Au collisions is given by
where the total cross section of γγ → e + e − is [36] 
andβ
In the semi-coherent case, q 1T ≫ q 2T , the total transverse momentum of dileptons is P T = q 1T + q 2T ≈ q 1T , where q iT is the transverse momentum of a photon. Therefore the differential cross section can be written in the terms of dilepton transverse momentum as the following
where the minimum transverse momentum of photon q 2 is q 2T min ∼ 0.2GeV due to the single track acceptance condition [33] . If both the photon transverse momenta (q 1T and q 2T ) are the same large (non-coherent) or small (coherent), the total transverse momentum would have a very small value (| P T | = | q 1T − q 2T | → 0), then a dilepton could not obtain large transverse momentum in the γγ → e + e − interaction. The single track condition q 2T ≥ 0.2GeV allows us to discuss large transverse momentum dilepton production in the two-photon reaction, the contribution of non-coherent and coherent photon-photon processes is weak compared with the semi-coherent processes. This is the reason why the semi-coherent approach is essential in the two-photon interactions.
In the semi-coherent case (q 1 = (ω 1 , q 1T , q 1Z ) and q 2 ≃ (ω 2 , 0, −q 2Z )), a non-coherent photon with large transverse momentum is radiated from a nucleus and a coherent photon with small transverse momentum is radiated from a proton of another nucleus in the relativistic heavy ion collisions. The large transverse momentum yield for different mass bins is given as follows
where the yield relates to the differential cross section dσ/d 2 p T dM dy for nucleus-nucleus collisions with the total cross section σ tot in the form dN/d
for the Au-Au 200GeV/A collisions at RHIC. 
III. NUMERICAL RESULTS
From Fig. 1 one can see that the contribution of two-photon processes is only valid in the region of P T <3GeV due to the radiation limit condition ω < γ/R min . It also implies that the spectra of γγ interaction depend on the nucleus radiation energies. The energy of photons radiated from nuclei is localized in the range of relatively small q iT . Shuryak E. et. al. have discussed the two-photon processes by using a charge distribution form factor [33] . A charge distribution is necessary to the form factor, but the Woods-Saxon approximation they used has depressed the value of the form factor, therefore the spectra of dileptons under γγ → e + e − interaction are also depressed quickly with the rising dilepton transverse momentum. In this article we derive the yield of dileptons for γγ processes with the restriction b ≪ 2R ⊥ , where the quark-gluon plasma may be created, and it is found that the spectra for different mass bins are essential in the soft region.
At low mass, m ee <200MeV, the contribution of cocktail and charm decays is in agreement with the PHENIX data. However, in the soft region (P T <1GeV) the data are still higher than the expectation of cocktail and charm decays at m ee >200MeV. The yield enhancement is more evident with the increasing of dilepton mass. In order to avoid the influence of e + e − decays of narrow resonance vector mesons, the mass regions around the ω meson and φ meson are excluded by PHENIX Collaboration.
In Fig. 2 we plot the large transverse momentum dilepton yield under γγ → e + e − interactions for different mass bins. As we discussed above the yield enhancement is not evident for the mass bins as 100MeV< m ee <200MeV and 200MeV< m ee <300MeV, so the correlation of cold γγ component is weak; In the mass region of 300MeV< m ee <500MeV, 500MeV< m ee <750MeV and 810MeV< m ee <990MeV the data are higher almost one order than the expectation of cocktail and charm decays, and the modification of γγ reaction is essential now. Therefore the two-photon interaction plays an important role in the large transverse momentum dilepton production in the soft P T region.
IV. CONCLUSION
We derived the two-photon processes from the passage of γγ → e + e − . The large transverse momentum dilepton can be created in the semi-coherent two-photon interaction. The γγ processes may be an essential complementarity to the previous standard cold dilepton production. In the MacDonald approximation the energy of the radiated photon is limited in the region of ω < γ/R min , therefore the cold dilepton component of two-photon processes is still valid in the soft P T region where the pQCD is out of use. The dilepton spectra of two-photon processes for different mass bins. The dilepton transverse momentum is in the soft region PT <1GeV. The dot line is the contribution of the cocktail and charm decay, the dash line is the photon-photon production, and the solid line is the total contribution.
The numerical results are plotted by comparing with the PHENIX experimental data. The modification of twophoton processes is more evident with the rising dilepton mass, especially in the mass bins of 300MeV< m ee <500MeV, 500MeV< m ee <750MeV and 810MeV< m ee <990MeV.
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